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Instrumental analysis is facing new problems when in vivo but not in vitro 
information is generally required in advanced researches of life science. For the 
purpose of in vivo monitoring, many molecular or nanoscale sensors have been 
developed during the last two decades. However, it remains a challenging task to 
design molecular or supramolecular analytical devices with the capacity of both 
separation and detection working like a chromatographic system. This dissertation 
was aimed at developing a new optical sensing mode involving both separation and 
detection based on novel supramolecular vesicles with a chromogenic interlayer. 
Self-assembling of palladium-azo chromophores bearing amphiphilic side chains 
results in the formation the chromophore-embedded supramolecular vesicles (CESVs). 
Taking advantage of the concentration-driven diffusion from the outside solution to 
the compartment, the molecular recognition by the chiral hydrophilic terminal groups, 
and the chromogenic responses by the palladium-azo chromophores (PACs), a new 
type of supramolecular chiral sensing systems can be fabricated. Exemplified by the 
chromogenic chiral sensing of mercapto amino acids, the preparation, structural 
characteristics, environmental sensitivity, modification, chromogenic responses, and 
signaling mechanism were studied. This study opens a new way to optical chiral 
sensing of bioactive species and will base more advanced analytical applications of 
supramolecular vesicles. Six chapters are involved in this dissertation. 
In chapter one, we introduce the principles for fabrication and application of 
supramolecular vesicles and the research progress of optical chiral sensing of amino 
acids. Based on the related analysis, the objective of this dissertation is presented. 
In chapter two, we introduce the instruments and reagents involved in this 
research. The synthesis and characterizations of the related compounds are presented. 
In chapter three, we explore the recognition performances of the CESVs bearing 
different chiral hydrophilic terminals. A series of CESVs with different chiral 

















inorganic salts and surfactants on the formation and properties of the CESVs were 
investigated. Variation of the chiral hydrophilic terminals or modification with 
surfactants was found to result in remarkable changes of the sensing performances. 
Supramolecular chiral sensing systems capable of naked-eyes recognition of 
penicillamine and cysteine, respectively, were established based on CESVs. 
In chapter four, we explore the recognition performances of the CESVs modified 
with different chiral hydrophilic terminals. Modified with amphiphilic molecules 
containing amino acid or saccharide derived hydrophilic terminal, CESVs bearing 
ammonium-based achiral hydrophilic terminals were found to be able of naked-eyes 
recognition of cysteine or display different responses to L-Cys、L-Hcy、L-Pen, 
mercapto-ethylamine, and mercapto acetic acid, respectively. CESVs with 
amino-acid/saccharide or amino-acid/amino-acid binary chiral hydrophilic terminals 
were also fabricated via “plug-in” modification. Modified with alkylated 
β-D-glucopyranoside, β-D-maltopyranoside or L(D)-proline, the recognition 
performances of the CESVs with L(D)-glutamate terminals were found to be greatly 
changed.  
In chapter five, we explore the recognition performances of the CESVs with 
hybrid chromophores or hybrid chiral hydrophilic terminals. For the purpose of 
obtaining remarkable color response, CESVs with hybrid chromophores were 
fabricated by the co-assembling of CESV precursors with different PACs yet uniform 
amphiphilic side chains and subject to chiral sensing test. For the in-depth 
investigation of chiral recognition mechanism, CESVs with hybrid chiral hydrophilic 
terminals were fabricated by the co-assembling of CESV precursors with different 
chiral hydrophilic terminals yet uniform PAC chromophores and subject to chiral 
sensing test.  
In chapter six, the summarization and prospect of this research are presented. 







































1.1  水溶液中的超分子自组装 
1978 年，法国科学家 Lehn J. M.创造性的提出“超分子化学”的概念：超分子
化学是基于分子间的非共价键相互作用而形成的分子聚集体的化学。分子间的相
互作用是超分子化学的核心。Lehn J. M.与 1967 年冠醚的发现者 Pederson C. J.
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